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nojiyneHLi AaHHbie no 4 )a Y He TpnnaHocoM 6 ecxBOCTbix aM<J>n 6 HH JleHHHrpaA- 
ckoh o 6 ji. BnepBtie onncaHbi paHHne era ah h pa 3 BHTHfl Trypanosoma rotatorium b nepn- 
(J)epHHeCKOH KpOBH H BHyTpeHHHX OpraHaX X 03 fleB. 

Kjironeebie cjioea: KpoBenapa3HTbi, TpnnaHOCOMbi, >KH3HeHHEJH uhkji, Trypanosoma ro¬ 
tatorium i, Bufo bufo , Rana temporaria , Ran a arvalis. 


B nocneAHee BpeMfl 3aMeTHO B03poc HHTepec k H3yneHHK) KpOBenapa3HTOB 
6ecxBOCTbix aM(J)H6HH (Anura) h, b nacTHOCTH, TpHnaHOCOM (Zickus, 2002; 
Miyata et al., 2005; Ferreira, 2007; Ferreira etal., 2007; Leal, 2007; Lemos 
et al., 2007; Leal et al., 2009; Sailasuta et al, 2011, h ap ). npn 3tom Sojibmaa 
nacTb coBpeMeHHbix pa6oT nocBjmjeHa (JmyHHCTHnecKHM h/hjth MOJieKyjmp- 
HO-GHOJTOrHneCKHM HCCJieAOBaHH^M TpHnaHOCOM, B TO BpeMfl KaK 6H0J10TH5I 
3 thx KpOBenapa3HTOB h b nepByio onepeAB hx ^cH3HeHHbie mncjibi no-npe^KHe- 
My ocTaiOTCfl Kpaime cjiaGo H3yneHHbiMH. rio^Kajiyn, TOJibKO y Tpex moho- 
MOp(J)Hbix bhaob TpnnaHocoM H3 Anura: Trypanosomapipientis Diamond, 1950 
(Diamond, 1958 u;ht. no: Bardsley, Harmsen, 1973), T. andersoni Reilly et 
Woo, 1982 h T. grylli Nigrelli, 1944 (Reilly, Woo, 1982b) >KH3HeHHbie nmcjibi 
H3yneHbi OTHOCHTenbHO nojiHO. Hto >Ke KacaeTCfl ocTanbHbix npeACTaBHTejien 
rpynnbi, to noAaBjnnoinee 6oJibuiHHCTBO pa6oT, nocB^rqcHHbix hx myneHmo, 
CB513aHO C HCCJieAOBaHHeM pa3BHTH51 TpHnaHOCOM B nepeHOCHHKax (Woo, 

1969a; Desser etal., 1973; Desser, 1976; Ramos, Urdaneta-Morales, 1977; 
Martin, Desser, 1991; TycenHOB, 2011). aHHbix o pa3BHTnn TpnnaHocoM H3 
Anura b mmoHOHHbix xo3aeBax Mano, h b ochobhom ohh nojiyneHbi b pe3yjib- 
TaTe OKcnepHMeHTaJibHbix 3apa^ceHHH B3pocJibix slu ^ u 6 uh KpoBbio 3apa- 
^ceHHbix aohopob hjih jiaGopaTOpHon KyjibTypon (Noller, 1913; Reilly, Woo 
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1982a, b; Martin, Desser, 1990). OneBHAHO, hto pe3yjibTaTbi TaKHx 3KcnepH- 
MeHTOB MoryT OTJiHHaTbcn ot ecTecTBeHHoro pa3BHTH5i TpnnaHOCOM b npHpOA- 
hmx ycjiOBrax. rio3TOMy ocoGbiii HHTepec npeACTaBjnnoT HaxoAKH pa3JiHHHbix 
CTa^HH pa3BHTra TpnnaHOCOM H3 npHpOAHbix nonyjnmHH xo3neB. PaHHne CTa- 
AHH pa3BHTHH TpHIiaHOCOM npH 3T0M Halite yAaeTCfl o6Hapy^CHTb B KpOBH H 
BHyTpeHHHx opraHax ronoBacTHKOB h mojioahx, HeAaBHO 3aBepmHBinHx MeTa- 
M0pc[)03, aM(J)H6nH (Nigrelli, 1945; Woo, 1969b; Miyata, 1976; Jones, Woo, 
1986; Sanchez, 1997). 

B HacTOflmen pa6oTe npe^CTaBJieHbi pe3yjibTaTbi o6pa6oTKH KOJiJieKu,™ 
TpHnaHOCOM JIaGopaTOpHH npOTO 300 JiorHH 3HH PAH, npenapaTOB KpOBH ro- 
jiOBacTHKOB h ceroneTKOB 6ecxBOCTbix aM(J)H6HH, coGpaHHbix b pa3Hoe BpeM^ 
Ha TeppHTOpHH JleHHHrpa^CKOH o6ji. Pocchhckoh Oe^epauKH. 


MATEPHAJI H METO^HKA 

C6op MaTepnana npOBOAHJin b HiOHe —ceHTfl6pe 1984—1986 rr. b Bbi6opr- 
ckom p-He JleHHHrpa^CKOH o6ji. b OKpecTHOCTnx noc. KHpnnHHoe 
(60°47'14" c. in., 29°36'16" b. a.) h bo BceBOJio>KCKOM p-He JleHHHipaA- 
CKOH o6jI. B OKpeCTHOCTHX )KeJie3H0A0p05KH0H CTaHUHH MeJIbHHHHblH pyneii B 
Tpex pa3Hbix SnoTonax: no^capHbiii BOAoeM b nocejiKe (60°T52" c. in., 
30°4'24" B fl.) 9 npyA Ha TeppHTOpHH nocejiKa (60°2'2" c. m., 30°39'4" b. a ) h 
jiecHoe 03epo (60°2'42" c. in., 30°39'29" b. a.)- 

Bcero 6buio oGcneAOBaHO 38 HeAaBHO 3aKOHHHBiHHx MeTaM0p(J)03 cepbix 
>Ka6 Bnfo bnfo , 232 ceroneTKa h 10 ronoBacTHKOB 6ypbix jinrymeK Rana tem- 
poraria (L.) h R. arvalis (Nilsson). H 3 hhx y 22 ceroneTKOB 6ypon jinryuiKH h 
4 ceroneTKOB >Ka6bi, coGpaHHbix okojio JiecHoro 03epa, KpOBb nccjieAOBajiH 
TOJibKO Ha OKpameHHbix npenapaTax, y ocTanbHbix KpOBb nccjieAOBajiH KaK Ha 
npnncH3HeHHbix npenapaTax, TaK h Ha OKpameHHbix Ma3Kax. KpOBb 6pajin, ot- 
pe3an kohhhk nanbija Ha nepeAHeii Hore. Oahh jinrymoHOK 6biJi BCKpbiT h no- 
mhmo nepH(J)epHHecKOH KpOBH y Hero GbiJia B3*iTa KpOBb H3 cepAua, a TaK^ce 
CAenaHbi OTnenaTKH kocthoto M03ra h neneHH. y ronoBacTHKOB KpOBb 6panH, 
OTpe3an kohhhk xboctoboto nnaBHHKa. 

Ma3KH KpOBH, OTnenaTKH kocthoto M03ra h neneHH BbicymHBajiH Ha B03Ay- 
xe, (|)HKCHpOBaJIH 96°-HbIM OTaHOJIOM H OKpaiUHBaJIH no POMaHOBCKOMy-rHM3a 
(pH 6.8). MHKpo(J)OTorpa(J)HH BbinojiHeHbi Ha MHKpocKone Leica DME c ncno- 
jib30BaHneM BHAeooKynnpa ToupCam UCMOS 9 MP. H3MepeHra npoBOAHJin 
c HcnoJib30BaHHeM cncTeMbi aHanH3a H3o6pa)KeHHH Image Toole v. 3.0 
(UTHSCSA). 


PE3YJII>TATI>I 

B Bbi6oprcKOM p-He b OKpecTHocrax noc. KnpnHHHoe 6biJio o6cneAOBaHo 
34 ceroneTKa h 10 ronoBacTHKOB Gypbix JinrymeK. Bo BceBOJio^ccKOM p-He 
okojio no>KapHoro BOAoeMa h npyAa Gbijio co6paHO cooTBeTCTBeHHO 45 h 
72 ceroJieTKa 6ypbix JinryineK. KpOBb GbiJia HCCJieAOBaHa b Jia6opaTOpHH Ha 
npH>KH3HeHHbix npenapaTax h Ha OKpameHHbix Ma3Kax. Hh b oahom cjiynae 
TpnnaHOCOMbi He 6biJiH oGHapy^ceHbi. 
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3apa>KeHHe 6buio bmabjicho tojibko y aMcJmGHH, co6paHHbix bo Bccbojio^c- 
ckom p-He no GeperaM jiecHoro 03epa. Bcero b ^bhhom 6noTone 6biJio oGcjie- 
AOBaHO 38 )Ka6 n 81 6ypaa jmrymKa. 

Tpn )Ka6bi n Aee He^aBHO 3aBepinHBiiiHx MeTaM0p(J)03 JiaryuiKH 6buin 3apa- 
)KeHbi TpnnaHOCOMaMH. 3KCTeHCHBH0CTb HHBa3nn y ^ca6 cocTaBHJia 7.9 %, y 
jiflrymeK — 2.5 %. 

Y Tpex ceroneTKOB >Ka6 n oahoto ceroneTKa jinryniKH b Kposn npncyTCTBO- 
Bajin KJiaccHHecKne (3pejibie) (jiopMbi Trypanosoma rotatorium , AJifl KOTOpbix 
xapaKTepHo: mnpOKoe jiHCTOBHAHoe Teno c OKpyrjibiM 3aAHHM n 3aocTpeHHbiM 
nepe^HHM KOHUaMH, C BbITflHyTbIM BepeTeHOBH^HblM JIApOM, KHHeTOnJiaCTOM, 
pacnojiO)KeHHbiM b 3aAHen nac™ Tena, n ajihhhmm cbo6oahmm ^cryTHKOM 
(pnc. 1, 7, cm. bkji.). Mop(J)OMeTpHHecKHe napaMeTpbi npeACTaBJieHbi b Ta6jin- 
u,e. y Bcex >Ka6 HHTeHCHBHOCTb HHBa3nn GbiJia oneHb bmcokoh — ot naTHAecfl- 
TH AO HeCKOJlbKHX COTCH KJieTOK Ha Ma30K. HHTeHCHBHOCTb HHBA3HH y CCTO- 
neTKa ji^ryiiiKH — HH3Kaa: Ha Ma3Ke Gmjio o6Hapy)KeHO TOJibKO 2 kjictkh T. ro¬ 
tatorium. 

B nepn(J)epHHecKOH KpOBH BTOporo HeAaBHO 3aBepiiiHBmero MeTaM0p(J)03 
jiflrymoHKa 6buin oGHapy^ceHbi MejiKHe Tpnno- h anHMacTHTOTbi. JLirymoHOK 
6bui BCKpbiT, nocne nero GbiJin CAejiaHbi Ma3KH KpOBH b3atoh H3 cepAua, a TaK- 
tkc OTnenaTKH kocthoto M03ra h neneHH. 

Ha nccjieAOBaHHbix npenapaTax BbmejieHO HecKOJibKO MOp(J)OTHnoB )KryTH- 
KOHOCUeB! OnHMaCTHTOTbl, aMaCTHTOTbl, MejiKHe IIIHpOKHe TpHnOMaCTHTOTbl c 
3aOCTpeHHbIM 3aAHHM KOHUOM H KHHeTOnJiaCTOM, paCnOJIO>KeHHbIM p^AOM c 
AApOM (THn 1), MejiKHe IIIHpOKHe TpHnOMaCTHTOTbl C OKpyrjibiM 3AAHHM KOH- 
u,om n KHHeTOnJiaCTOM, pacnojio^ceHHbiM b 3aAHen nac™ Tena (THn 2), a TaK^ce 
TpHnOMaCTHTOTbl, CXOAHbie C TeMH, KOTOpbie OnHCaHbl MHOTHMH aBTOpaMH H3 
KpOBH TOJlOBaCTHKOB H CeTOJieTKOB HeKOTOpbIX BHAOB GeCXBOCTbIX aM(J)n6HH 

(Machado, 1911; Noller, 1913; Creemers, Jadin, 1966; Miyata, 1976), KOTOpbix 
Aajiee, bcjica 3a HejuiepOM (Noller, 1913), mm 6yAeM Ha3biBaTb — «rojiOBac™- 
KOBbie TpnnaHOCOMbi» (Kaulquappentrypanosomen — no: Noller, 1913 : 186), 
hjih «rojiOBacTHKOBbie (J)opMM». KpoMe toto, 6mjio o6Hapy>KeHo GoJibinoe ko- 
JIHHeCTBO AOJI5HHiHXC^ KJieTOK. 

3nHMaCTHT0TbI - HeGoJIbUIHe y3KHe KJieTKH C 3aOCTpeHHbIMH KOHUaMH 

(pnc. 1, 2). ^Apo Kpyrjioe, HaxoAHTca npH6jiH3HTejibHO nocpeAHHe Tejia, KHHe- 
TonjiacT pacnojio^ceH nepeA jiapom hjih Ha oahom c hhm ypOBHe, jxmma cbo- 
Goahoh nacTH >KryTHKa He npeBbimaeT hojiobhhm ajihhm Tejia. PaccTOflHHe ot 
KHHeTonJiacTa ao nepeAHero kohua Tejia BapbHpyeT ot 6.7 ao 11.3 mkm (cpeA- 
Hee 9.3 ± 1.6 mkm). OcTaJibHbie napaMeTpbi npHBeAeHbi b Ta6jinue. 3nHMacTH- 
roTbi o6Hapy)KeHbi TOJibKO Ha Ma3Kax KpOBH, b3atoh H3 cepAua. 

AMaCTHTOTbl — OKpyrjibie hjih cjierKa BbiTJiHyTbie kjictkh AwaMeTpOM ot 
9.0 ao 11.7 mkm (cpeAHee 10.4 ± 1.2 mkm), c pacnojio^ceHHbiM b uenrpe hjih 
HecKOJibKO OKCUeHTpHHHO KpyTJIMM HApOM AHAMCTpOM OT 2.2 AO 3.5 MKM 
(cpeAHee 2.8 ± 0.5 mkm) h jie^camHM p^aom c HApOM Ha paccTOflHHH ot 0.5 ao 
1.7 mkm (cpeAHee 1.0 ± 0.5 mkm) MaJieHbKHM OKpyrjibiM KHHeTOnJiaCTOM AHa- 
MeTpoM ot 0.8 ao 1.0 mkm (cpeAHee 0.8 ± 0.1 mkm) n = 4 (pnc. 1, 5). LJhto- 
njia3Ma 3epHHCTaa. AMaCTHTOTbl Gmjih HaiiAeHbi Ha OTnenaTKax neneHH h b 
KpOBH, B3ATOH H3 CepAUa. 

TpHnOMaCTHTOTbl 1 -to Tnna oGHapy^ceHbi b nepH(J>epHHecKOH KpOBH, KpOBH 
H3 cepAua h Ha OTnenaTKax neneHH (pnc. 1, 4 ). 3to MejiKHe, ho aobojibho hih- 
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Pile. 1. Mop(J)OTHnbi T. rotatorium. 

- KJiaccHHecKaa (J)opMa; 2 — 3n HMacTHroTa \ 3 — aMacTHroTa; 4 — TpmioMacTHroTbi 1-ro Tuna; 5, 6 
noMacTHroTbi 2-ro THna; 7 — «ronoBacTHKOBafl 4>opMa». Dtc — acryTHK; k — KHHeTonaacT; % — up 

Fig. 1. Morphotypes of T. rotatorium. 



Mop(f)OMeTpHHecKHe napaMeTpbi Tpnno- h amiMacTHroT T. rotatorium 


Morphometric parameters of trypo- and epimastigotes of T. rotatorium 


Mop(J)OTHn 

KnaccHHecKaH 
(J)opMa, 
n = 27 

rOJIOBaCTHKOBafl 
<j)opMa, 
n = 30 

3nHMacTnroTa, 
n - 6 

TpunoMacTH- 
roTa 1-ro Tuna, 
n = 22 

TpunoMacTH- 
roTa 2-ro Tuna, 
n = 38 

H3MepeHne 

B MKM 

ns 

42.5 ± 5.7 

28.4 ± 3.8 

18.7 ± 3.8 

18.7 ± 1.4 

16.1 ± 1.9 


(22.0—49.3) 

(21.3—36.4) 

(13.7—23.0) 

(16.5—21.1) 

(13.5—20.5) 

III 

13.7 ± 3.3 

3.2 ± 0.9 

2.3 ± 0.5 

4.8 ± 0.9 

6.7 ± 1.3 


(9.4—19.0) 

(1.6—6.0) 

(1.8—3.1) 

(3.6—8.0) 

(3.9—9.9) 

3k 

4.III.6 

7.8 ± 2.1 

— 

6.0 ± 1.2 

0.8 ± 0.2 


(1.9—7.9) 

(3.2—12.2) 


(4.2—8.3) 

(0.0—3.5) 

n* 

28.7 ± 3.8 

14.7 ± 2.7 

11.0 ± 1.4 

11.0 ± 1.5 

9.7 ± 1.6 


(21.2—34.9) 

(8.0—19.0) 

(9.2—12.6) 

(8.1—13.0) 

(6.3—12.7) 

3a 

15.5 ± 2.5 

13.7 ± 1.9 

8.0 ± 2.3 

7.3 ± 1.5 

6.2 ± 1.3 


(9.3—20.3) 

(9.7—17.8) 

(4.8—11.2) 

(5.1—9.9) 

(3.4—9.4) 

^K 

4.4 ± 0.9 

4.0 ± 1.9 

0.6 ± 0.3 

0.6 ± 0.4 

2.7 ± 1.0 


(3.2—5.8) 

(3.2—12.2) 

(1.0—0.3) 

(0.0—1.8) 

(0.7—4.7) 


13.2 ± 1.6 

3.2 ± 0.6 

2.0 ± 0.3 

2.4 ± 0.4 

4.2 ± 0.8 


(10.4—16.8) 

(2.1—4.3) 

(1.9—2.5) 

(1.7—3.3) 

(3.2—6.1) 

Ul51 

3.1 ± 0.5 

— 

— 

— 

2.4 ± 0.5 


oo 

1 

OO 

bo 




(1.7—3.3) 

R K 

1.2 ± 0.2 

0.9 ± 0.2 

1.1 ± 0.1 

1.0 ± 0.2 

1.111.2 


(0.8—1.6) 

(0.5—1.2) 

(1.0—1.2) 

(0.5—1.3) 

(o 

7 

oo 

o 

)K 

29.0 ± 4.1 

5.7 ± 1.4 

7.2 ± 1.2 

6.0 ± 1.4 

13.1 ± 3.2 


(21.0—35.3) 

00 

00 

_l 

(5.4—8.3) 

(2.9—9.0) 

(7.2—16.8) 


npHMenaHne. 03 — paccroaHne ot nepejmeroao 3a^Hero KOHua kjictkh, LLI — mnpuHa kjictkh b 
oftjiacTH *mpa, 3 k — paccTOflHHe ot 3a^Hero KOHua kjictkh £0 KHHeToruiacTa, FIji — paccTOHHue ot ne- 
peziHero KOHua kjictkh jxo ueHTpa *mpa, 3a — paccTOHHHe ot 3auHero KOHua kjictkh jio ueHTpa >mpa, 
— paccTOAHne ot Kpaa jmpa jx o KHHeTonjiacTa, A* — jyiHHa aapa, Ilia — uinpuHa aapa, Ak — juiHHa 
KHHeTonnacTa, )K —jyiHHa cbo6ojihoh nacTH JKryTHKa. 


pOKHe TpHnaHOCOMbl C 3epHHCT0H IliHT0nJia3M0H H 3aOCTpeHHbIM 3a^HHM KOH- 
u,om Tena. Hhtchchbho OKpameHHoe AApo pacnono^ceHO b ijeHTpe kjictkh hjih 
HeMHoro CMemeHO k ee 3aAHeMy KOHiiy. KHHeTonjiacT pacnojiOKeH paaom c ha- 
pOM hjih no3aAH Hero. YHAyJiHpyiomaji MeM6paHa iiiHpOKaji. Cfio6oAHafl qacTb 
)KryTHKa KOpOTKaa. Pa3MepHbie xapaKTepHCTHKH npeACTaBJieHbi b Ta6jiHii;e. 

TpHnoMacTHroTbi 2-ro rana HaiiAeHbi b nepH(J)epHqecKOH KpOBH, kpobh H3 
cepAua, b kocthom M03re h neneHH (pnc. 1, 5, 6 ). 3to HeKpynHbie TpHnaHoco- 

Mbl C LUHpOKHM TCJIOM. 3aAHHH KOHdl, 3aKpyrJICH. ilApO o6bIHHO OBaJIbHOe HJIH 
BepeTeHOBHAHoe, cjia6o OKpameHHoe, CABHHyTO k 3aAHeMy KOHiiy kjictkh. Kh- 
HeTonjiacT pacnojio^ceH b KayAajibHOH o6jiacra. YHAyJiHpyiomaji MeM6paHa 
niHpOKaji. CBo6oAHa5i nacTb KryraKa KopOTKaa. Mop^OMeTpHnecKne napaMeT¬ 
pbi npHBeAeHbi b Ta6jiHii;e. 

«rOJIOBaCTHKOBbie (|)OpMbI» A-HHHHbie, TOHKHe H AOBOJIbHO KpynHbie TpH- 

naHOCOMbl C 3aOCTpCHHbIMH nepeAHHM H 3aAHHM KOHLtaMH KJieTKH (pnc. 1, 7). 
U,HTonjia3Ma othochtcjibho roMoreHHan. ^Apo OKpyrjioe hjih cjierKa OBajib- 
Hoe, pacnojio^ceHO b ijeHTpe kjictkh* KHHeTonjiacT HaxoAHTCJi npH6jiH3HTejib- 
ho nocepeAHHe Me>KAy AApOM h 3bahhm kohijom Tejia kjictkh. CBo6oAHaa 
nacTb )KryTHKa KOpOTKan (cm. Ta6jiHii;y). 
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Ha Ma3Kax nepH^epHnecKoii KpOBH h omenaTKax KOCTHoro M03ra o6Hapy- 
^ceHO nopMKa 15—20 kjictok TpunaHOCOMaTH^, b neneHH — okojio CTa KJie- 
tok Ha npe^MeTHoe ctckjio. HanGojibrnee KOJiHHecTBO TpHnaHOCOM — b KpOBH 
H3 cep^iua (HeCKOJlbKO COTeH KJieTOK Ha Ma30K). 

B nepH(J)epHHecKOH KpOBH, KpOBH H3 cepaua h neneHH 6biJiH Haft^eHbi TpH- 
naHOCOMbi Ha pa3Hbix CTa^nax aejieHHJi: c AByMJi KHHeTonjiacTaMH (pnc. 2, 2, 
cm. bkji.); ^ByM^ *mpaMH (pHC. 2, 7, 3, 4 ), yzjBoeHHbiM Ha6opOM ^ep h khhc- 
TonjiacTOB (pnc. 2, 7, 4 ), yzjBoeHHbiMH KHHeTonjiacTaMH h ^cryTHKaMH, yzjBoeH- 
hmm Ha6opOM Bcex CTpyKTyp (pHC. 2, 5). Bbijih o6Hapy^ceHbi h e,zjHHHHHbie 
cjiynan MHO^cecTBeHHbix ^ejieHHH ^cryTHKOBbix (J)opM (pnc. 2, (5, 7), cyaa no 

HaJIHHHIO 3epHHCTOCTH B U,HTOnJia3Me, TBKHM Cn 0 C 060 M ,ZjeJIJITCJI TpHnOMaCTH- 
roTbi 1 -ro THna. ,H,eji5imHecji (J)opMbi OTMeneHbi y TpHnoMacTHroT 1 -ro THna h y 
«rojiOBacTHKOBbix TpHnaHOCOM». y Bcex flejiamHxcfl >KryTHK0H0cu,eB khhc- 
TonjiacT TecHO npHJieraeT k *mpy. flonepHHe *mpa name pacnojio>KeHbi ,zjpyr 3a 
ApyroM B^ojib ^jihhhoh och Tena (pHC. 2, 7, 4 ), pe^ce psmoM ,zjpyr c ,zjpyroM h 
opHeHTHpOBaHbi BAOJib nonepenHoii och Tena (pHC. 2, 3). npH mhokcctbchhom 
AejieHHH b KJieTKax mo>kho Ha6jno,a;aTb no 3 — 4 *mpa h KHHeTonjiacTa (pnc. 2, 
6 , 7), a TaioKe 2 njjpa h 4 KHHeTonjiacTa. 


OECyaC^EHHE 

OTcyTCTBHe 3apa>KeHH^ aM(J)H6HH b Tpex H3 neTbipex o6cjie,aoBaHHbix 6 ho- 
Tonax MO^Cd 6bITb CB)I3aHO C OTCyTCTBHeM HJIH MaJlOHHCJieHHOCTbK) nepeHOC- 
HHKa. Hennep (Noller, 1913) noKa3aji, hto nepeHOCHHKOM jxmi T. rotatorium 
ABJiaeTCfl xo6oTHa^ nnjiBKa Hemiclepsis marginata (O. F. Muller), KOTOpaa 
oSnraeT b nocTOHHHbix ctoahhx, Gojiee hjih MeHee 3apocniHx BO^oeMax (Jly- 
khh, 1976). Flo AaHHbiM Hejuiepa (Noller, 1913), b npyzjy c MajibiM KOJinnecT- 
bom nraBOK Hemiclepsis marginata 6buio 3apa)KeHO 5—10% ronoBacTHKOB 
Phelophylax esculentus (=Rana esculenta) (Linnaeus), b to BpeMJi KaK b npyzjy 
C 6oJlbUIHM KOJIHHeCTBOM nHJIBOK npOU,eHT 3apa)KeHH)I TOJIOBaCTHKOB ^OCTHraJl 
50 %. KpOMe toto, OTcyTCTBHe 3apa)KeHH)i, a TaK^ce HH3Kaji 3KCTeHCHBH0CTb 
HHBa3HH MO>KeT o6b)ICHflTbCJI HeCOBepUieHCTBOM MeTO,Zja HCCJie^OBaHH)!. y na- 
cth aM(J)H6HH, KaK 6biJio OTMeneHO Bbirne, HCCJie,a;oBajiH TOJibKO OKpameHHbie 
Ma3KH KpOBH. Eme Hejuiep OTMeTHJi (Noller, 1913), hto npH TaKOM cnoco6e 
HCCJie^OBaHHH npH HH3KOH HHTeHCHBHOCTH HHBa3HH CJIO)KHO o6Hapy>KHTb TpH¬ 
naHOCOM, Jierne hx o6Hapy>KHTb no ^bh^hhio Ha npH)KH3HeHHbix npenapaTax 
KpOBH. Han6ojiee 3(|)(|)eKTHBHbiM cnoco6oM o6Hapy>KeHHfl KpynHbix TpnnaHo- 
com aM(J)H6HH, b tom HHCJie T . rotatorium , no mhchhio ,H,)KOHeca h Byy (Jones, 
Woo, 1989), ABjuieTCJi MeTO,zj OTnenaTKOB noneK. OGnjine TpHnaHOCOM b non- 
Kax jnirymeK BnepBbie 6biJio OTMeneHO b 1903 r. BepecTHeBbiM (BerestneFf, 
1903). K co>KajieHHio, uqtojx oraenaTKa noneK b HacToameft pa6oTe He npHMe- 

HflJICJI. 

y 4 H3 5 3apa>KeHHbix aM(|)H6HH Ha6jno,zjajiacb Heo6binaiiHO BbicoKaa rjih 
T. rotatorium HHTeHCHBHOCTb HHBa3HH, B TOM HHCJie H «3peJIbIMH)) (J)OpMaMH 
TpnnaHOCOM — ot 50 jxo HecKOJibKHx COTeH KJieTOK Ha Ma30K. B to BpeMJi KaK 
HeKOTOpbie aBTOpbl HHTeHCHBHOCTb HHBa3HH, TpH H 6oJiee KJieTOK Ha 100 no- 
jieft 3peHH)i npH yBejiHHeHHH X400, oueHHBaiOT KaK BbicoKyio (Zickus, 2002). 
J\ayKe npH pa3BHBaiomeHCH HH(J)eKUHH b rojiOBacTHKax h mojio^mx juiryiiiKax 
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o6biHHO OTMenaioT He6ojibiuoe KOJinnecTBO TpHnaHOCOM ot eAHHHHHbix KJie- 
tok ao 15 b Karuie KpOBH noA noKpOBHbiM CTeKJiOM 18x18 mm (Noller, 1913; 
Creems, Jadin, 1966). Bmcokhh ypOBeHb hhtchchbhocth HHBa3HH paHee OTMe- 
najicfl TOJibKO y naToreHHoro BHAa T. inopinatum Ed. et Et. Sergent, 1904, onn- 
caHHoro H3 P. esculentus , npn otom kojihhcctbo TpHnaHOCOM b KpOBH aM(J)H- 
6hh Morno 6biTb coH3MepHMO c KOJiHnecTBOM KpOB^Hbix Tejieu (Laveran, 
2013). 06i>jiCHJieTCfl jih TaKOH bbicokhh ypOBeHb HHBa3HH KaKHMH-TO 6jiaro- 

npHHTHblMH 3K0JI0THHeCKHMH (JmKTOpaMH HJIH OnpeAeJieHHOH (J)a30H >KH3HeH- 
Horo uHKJia, noKa CKa3aTb TpyAHO. 

npHcyTCTBHe b KpOBH 3 >Ka6 h 1 JiflryuiOHKa 3pejibix (J)opM T. rot at or ium, 
no3BOJifleT npeAnojio^cHTb, hto h bo btopom jwrymoHKe Mbi HMeeM jxtno c pa3- 
BHTHeM Toro >Ke BH^a TpHnaHOCOM. OnHcaHHoe paHee pa3BHTHe T. rotatorium 
b rojiOBacTHKax h mojioamx juiryiiiKax (Noller, 1913; Creems, Jadin, 1966; 
Miyata, 1976) OTJiHHaeTca ot onncaHHJi, npHBeAeHHoro b HacTOfliueii CTaTbe. 
Reno b tom, hto Hejmep (Noller, 1913) h BCJieA 3a hhm MHorne Apyrne aBTOpbi 
onpeAeji^jiH KaK OAHy H3 (j)opM T. rotatorium Apyroft caMOCTOflTejibHbiH bha — 
T. loricatum (Grassi, 1881) Dutton et al., 1907. KpeeMC h )KaAHH (Creems, Ja¬ 
din, 1966), cyAfl no npHBeAeHHMM onncaHmiM h pncyHKaM, TaK)Ke onHCbraaiOT 
b CBoefi CTaTbe pa3BHTHe h yjibTpacTpyKTypy T. loricatum. Ha cxeMe )KH3HeH- 
hoto UHKJia T. rotatorium , npeAJio^ceHHoro MmiTa (Miyata, 1976), npncyTCT- 
ByiOT no KpaHHeft Mepe 2 BHAa: T. rotatorium h T. loricatum. 

CHTyauHfl c bhaom T. rotatorium aobojibho 3anyraHHaji. 3 to o6i>flCH5ieTC5i 
TeM, hto MHorne aBTOpbi no TpaAnunn Ha3biBajiH BOiKyio HaxoAKy TpnnaHO- 
COM H3 GeCXBOCTbIX aM(J)n6HH 3THM HMeHeM. nepBbIM, KTO npOBeJI peBH3HK) 

TpHnaHOCOM Anura, 6biJi ^aiiMOHA (Diamond, 1965 uht. no: Wener, Walewski, 
1976). Oh nepBbin OTMeTHJi, hto HacTOfliueii T. rotatorium c xapaKTeHbiM Bepe- 
TeHOBHAHbiM ^apom, hcxoaho onHcaHHOH H3 Esponbi, b Hobom CBeTe Ha ca- 
mom AOJie HeT. B A^JibHenmeM oto noATBepAHJiH Apyrne HCCJieAOBaTejiH h no- 
Ka3ajin npHHUHnnajibHoe pa3JiHHne (JrnyHbi TpHnaHOCOM GecxBOCTbix aM(jm6HH 
CTaporo h Hoboto CBeTa y Ranidae (Barta et al., 1989; Martin et al., 2002). 

«r OJIOBaCTHKOBbie (J)OpMbI». Bee aBTOpbi, KOTOpbie Ha6jHOAaJIH TpHnaHO¬ 
COM b rojiOBacTHKax h mojioahx jiaryuiKax OTMenajiH, hto b hhx npeo6naAaeT 
ocoGbift Tnn TpHnaHOCOM — oto HeKpynHbie TpnnaHOCOMbi c tohkhm TejiOM h 
3aocTpeHHbiMH KOHuaMH, OKpyrjibiM aapom, CHJibHO CKJiaAHaTOH yHAyJinpyio- 
m,eH MeM6paHOH h ajihhhoh cbo6oahoh nacTbio acrymKa (Machado, 1911; 
Noller, 1913; Creems, Jadin, 1966; Miyata, 1976). 

06Hapy)KeHHbie HaMH «rojiOBacTHKOBbie TpnnaHOCOMbi» OTJiHnaiOTCfl ot 
onHcaHHbix paHee (J>opM (Noller, 1913; Creems, Jadin, 1966; Miyata, 1976) no- 
jio^ceHneM KHHeTonjiacTa h 6ojiee kopotkhm myTHKOM. Ot (J)opM, onHcaHHbix 
ManaAO h HejuiepOM, ohh orannaiOTCJi OTcyTCTBneM b aape KOMnaKTHOH Ka- 
pnocoMbi (Machado, 1911; Noller, 1913). 

noMHMO «rojiOBacTHKOBbix (|)0pM» 6 bijih o6Hapy>KeHbi eiue 2 THna MejiKnx 
TpnnoMacTnroT, o6o3HaneHHbie KaK TpHnoMacraroTbi 1-ro h 2-ro ranoB, koto- 
pbie, no-BHAHMOMy, npeACTaBjnnoT nocJieAOBaTeJibHbie CTaAHH pa3BHTra T. ro¬ 
tatorium B KpOBH n03BOHOHHOTO X03flHHa. HOAOSHbie (J)OpMbI OnHCaHbl y TpH¬ 
naHOCOM H3 aM(J)H6nH BnepBbie. 

06Hapy)KeHHbie HaMH b He3HanHTejibHOM KOJinnecTBe onHMacTHroTbi, bo3- 
mo^cho, nonajm b KpoBb xo3JiHHa npH noBTOpHOM 3apa^ceHHH hjih npeACTaBjw- 
k)t co6oh npOAyKT HepaBHoro 6HHapHoro ACJieHHfl «rojioBacTHKOBbix (J)opM», 
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b pe3yjibTaTe KOTOporo o6pa3yiOTCfl Tpnno- h 3miMacTHroTbi (Miyata, 1977; 
Sanchez, 1997). MraTa (Miyata 1977) onncaji TaKOH ran ^ejieHra y T. ogawai 
Miyata, 1977 H3 TpHTOHa Triturus pyrrhogaster ensicauda (Hallowell), a CaH- 
ne3 (Sanchez, 1997) y Trypanosoma sp. 2 H3 GecxBOCTOH aM(J)n6HH Rana perezi 
Seoane. 

AMacTnroTbL EojibiiiHHCTBO aBTOpOB ynoMHHaeT aMacTnroTbi KaK eAHHCT- 
BeHHyio CTa^HK) pa3BHTH^ TpnnaHOCOM Anura, Ha KOTOpOH npOHCxoA^T mho- 
)KecTBeHHbie ^eneHra 3thx napa3HTOB b iio 3 bohohhom xo35iHHe. TaK, MHO^ce- 
CTBeHHoe ,zjejieHHe aMacTHroT onncaHO y T. parroti (Buttner, 1966), T. lepto- 
dactyli (Carini, 1911), T rotatorium (Ivanic, 1936) h HeKOTOpbix Apyrnx bhaob 
TpHnaHOCOM. HanpOTHB, HaMH He 3a(J)HKCHpOBaHO hh OAHoro cjiynaji tbkhx ACJie- 
hhh y aMacTHroT. MHO^cecTBeHHbie aejieHHfl HaMH OTMenajiHCb HCKJiiOHHTejib- 
ho y >KryTHKOBbix (J)opM, hto paHee b jiHTeparype sooGme He 6buio onHcaHO. 

no Ha6jiK),aeHraM EapACJiea h XapMceHa (Bardsley, Harmsen, 1973), bo 3 - 
mo>kho coneTaHHe b oahom u,HKJie MHO^cecTBeHHoro h GnHapHoro ac JieHHH, 
OAnaKO, no AaHHbiM 3thx aBTOpOB, MHO^cecTBeHHoe A^JieHHe nponcxoAHT 
TOJlbKO Ha CTaAHH aMaCTHrOTbL 

TaKHM o6pa30M, nacTb u,HKJia pa3BHTH*i T. rotatorium , KOTOpaa npOTeKaeT b 
n03B0H0HH0M X03JIHHe, MO>KHO npeACTaBHTb CJieAyK)IH;HM o6pa30M. HHBa3HOH- 
Hbie CTaAHH, BepojiTHO, 3nHMacTHroTbi, nonaAaa H3 nepeHoenmea b KpOBb ro- 
JlOBaCTHKOB HJ 1 H MOJIOAMX aM(J)H 6 HH, TpaHC(J)OpMHpyK)TCH B «r 0 J 10 BaCTHK 0 Bbie 
(J)opMbi». B nepH(J)epHHecKOH KpOBH, cepAue, neneHH (bo3mo>kho h b Apyrnx 
opraHax) b pe3yjibTaTe acjichha «rojiOBacTHKOBbix (J)opM» h/hjih hx TpaHC(J)op- 
Mau,HH o6pa3yiOTC>i TpHnoMacTHroTbi 1-ro THna. TpHnoMacTHroTbi 1-ro THna 
AeJIHTCH (B TOM HHCJie MHO>KeCTBeHHO), a 3aTeM TpaHC(|)OpMHpyK>TCfl B TpHno¬ 
MacTHroTbi 2-ro THna. nocneAHne nocTeneHHO npeo6pa3yiOTCfl b «3pejibie» 
(KJiaccHnecKHe) (J)opMbi T. rotatorium , KOTOpbie nocTOflHHO npncyTCTByiOT b 
K pOBH B3pocjibix aM(J)H 6 HH. B npouecce TaKoro npeo6pa30BaHHfl KJieTKa yBe- 
jiHHHBaeTca b pa3Mepax, o 6 peTaa xapaKTepHyio jiHCTOBHAHyio (J)opMy, a aapo 
B blTHTHBaeTCH H CTaHOBHTCfl BepeTeHOBHAHbIM (pHC. 1, 5, 6 ). npOHCXOAflT JIH 
AejieHH^i y TpnnoMacTHroT 2-ro THna HeH3BecTHO. Otkpbitbim ocTaeTca noKa 
Bonpoc 06 aMacTHTOTax: hx MecTe b 5 KH 3 HeHHOM unKJie T. rotatorium . 
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EARLY STAGES OF DEVELOPMENT OF TRYPANOSOMA ROTATORIUM 
(MAYER, 1843) FROM PERIPHERAL BLOOD AND INTERNAL ORGANS 
OF ANURANS BUFO BUFO (LINNAEUS) AND RANA SP. (ANURA) 

M. N. Malysheva 
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SUMMARY 

The data on the fauna of trypanosomes of Anura of the Leningrad Province are given. 
The initial development stages of Trypanosoma rotatorium in peripheral blood and inter¬ 
nal organs of the frog are described for the first time. 
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